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SPADES’ PROGRESS IN SHIPBUILDING

Vincent H. Nuzzo
Avondale Shipyards
New Orleans, Louisiana

Mr. Nuzzo is the Assistant Superintendent of the Mold Loft and Di-
rector of Numerical Control. He has 24 years of experience in the mold
loft at Avondale and has spent the last ten years in developing the us-
age of numerical control.

Presently, Mr. Nuzzo serves as the Chairman of the SPADES Users
Steering Committee.
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_ In the past_ 3% years, the SPAD!ES System has proven
itself to be a viable, effective design _ s
and shipbuilding

t ool . . . .
00 .Th|s systemis now being used by 4 major shipyards in
the United States:

Avondal e Shipyards, Inc.
National, Steel and Shipbuilding Co.

Lockheed Shi pbuil ding and Construction Co.
Li vi ngst on Shi pbui I di ng Co.

McDer nott  Shi pbui | di ng Co.
(dormant at this time)

Not only does SPADES serve as a host system for these
yards, but it is also utilized by Cali and Associates service

group to fair hull lines, do design calculations and the N C
lofting work for several small U S. shipyards.

The SPADES system has been used to construct various
types of ships and steel structures:

Shi pbui I der:  Ayondal e Shi pyards, Inc.

Type/ G ass of Vessel: 86,000 DWI ‘ EXXON San Francisco O ass
125,000 MB LNG Met hane Delta O ass
164,000 DM ‘SOH O dass Q| Tanker
56, 000 DWI' Product Tanker
*LASH Cargo Vessel
ODECO Sem - Subnersible Ol R g
SEDCO Drill Ri %I
VESTERN Dril |
ZAPATA Drill R g
300 Ft. Q| Barge
300 Ft. Deck Barge
450 Ft. Deck Barge

470 Ft. Deck. Barge

195 Ft. Chem cal "Barge

O fshore Tank Barge

500 Ft. Oe Carrier Barge
900 Ft. Floating Dry Dock
AO Cass Navy Qlers

Shi pbuilder: National Steel and Shipbuilding Co

Type/Class O f Vessel: 190,000 DW ‘ SAN DIEGO C ass
AD C ass Navy Destroyer Tender

Shi pbui I der:  McDernott Shi pbuilding Co.
Type/ G ass of Vessel: 126 Ft. Harbor Tug
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Shi pbui l'der:  Lockheed Shipbuilding and Construction Co.

Lofted by: Lockheed Shi pbuilding and Construction Co.
and Cali and Associates, Inc.

Type/ O ass of Vessel: AS-39 O ass Sub Tender

Shi pbui I 'der:  Livingston Shipbuilding Co.

Lofted by: Li vi ngst on Shi pbui | ding Co. and
Cali and Associates, Inc.

Type/ Class of Vessel: GLOVAR 40 Class Drill Ship
DIAMOND ‘M C ass Jack-up Ri|
429 Ft. x 65 Ft. x 21 Ft. 6 in. product

Carrier
Lofted by: Cali and Associates for,

Atlantic Marine, Inc.
Type/ O ass of Vessel: 79 Ft. Stock Traw er

Kings Craft Corporation
Type/ O ass of Vessel: 75 Ft. Al um num Hone Crui ser

Marinette Marine Corp.
Type/ O ass of Vessel: LCU 1671 Cass Landing Craft

LCM 6) O ass Landing Craft
T- ATF Fl eet Tug
36 Ft. Mni-ATC

150 Ft. «ARTUBAR Tug Boat
McDernott Shi pyard

Type/ G ass of Vessel: 180 Ft. x 40 Ft. x 14 Ft. Ofshore
Supply Vessel

Pet erson Builders, Inc.
Type/ A ass of Vessel: 178 Ft. Patrol Qunboat (PPG 1)

Service Machine and Shi prbu| | di ng Co.
Type/ G ass of Vessel: 136 Ft. Supply

Stei ner Shipyard
Type/ G ass of Vessel: 75 Ft. Stock Traw er
Tacoma Boat bui | di ng Co.

Type/ G ass of Vessel: 106 Ft. U S. Navy Sewage \Waste

O floading Barge
140 Ft. U S. Coast GQuard WYTM Cutt er

Tampa Ship Re%m and Dry Dock Co.
Ingalls Iron Wrks Co.

Type/ G ass of Vessel: 13,500 DWW Bulk Coal Barge
Toche Enterprises-Div of Vickers Enterprises

Type/ G ass of Vessel: 121 Ft. Tug Boat
170 Ft. O fshore. Supply Vessel
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The maj or shipyards that utilize SPADES and Cali and
Associ ates have organi zed a user group. Annual two-day SPADES
user meetings are held in January of each year to discuss
problens and inprovenents to the system The SPADES steering
commttee neets just after the user nmeeting and again in June
(in conjunction with the REAPS neeting) to make official decisions
on problens inprovements or changes. At these sessions, priorities
for Cali and Associates to work toward are established. A
problemidentification formand a suggestion and inprovenent
form were designed and adopted with a procedure for informng
Cali and Associates and all SPADES users about changes or
problems within the system Cali and Associates assigns a unique
identification number to these forns and submts comrents. The
Steering Conmttee serves as a catalyst to Cali and Associ ates
for constant inprovenment of the SPADES System

Since the original introduction at one of the earlier REAPS
Synposium s sonme new features added to SPADES i ncl ude:

PART GENERATI ON
A Sub* conmmand which allons the coder to store a routine

or operation for later recall by other programrers. This is
a powerful tool when used in conjunction with other new features
in the systemto elimnate duplication of programmng effort.

Logical if's junp and entry commands allow the coders to
perform check operations and shorten programs. This provides
the capability of doing things in the SPADES Systemt hat
could only have been acconplished with FORTRAN.

PTNO, the save point routine under an identification number
for-later recall,was expanded to allow for 500 points. |p
addition,all points are in the data base with x, y and ;
coordinates for easy use in any view

Three di nensi onal commands such as distance 2 allows us
to save the distance between two X,y and z points in space, and
a triangulation routine now enables the coder to devel op any
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odd contoured parts other than shell plate and decks which are
already a part of the System

Expansion factors automatically expand the part in the
X,y or z dimension to allow for shrinkage due to welding.

Part separation allows the programmer to do an entire bul khead,
web, deck, etc., and |later use part separation to add the seans

as indicated on the Engineering draw ngs.

The use of skewed planes has been expanded. W can now call
a plane through the hull lines at waterlines, buttocks or
skewed at any angle and also get the intersection on that plane

with | oaded stringers and |oaded surfaces such as decks,
| ongi tudi nal bul kheads, girders. This feature was especially

established to handl e CANT franes.

The tenplate option will provide end cut tenplates for
stiffeners, both Web and Fl ange fromthe drafting machine for

stiffeners and | Ongi tudi nal s. These terrp| ates are used in
conjunction with the frame bending output for formed nenbers.

The SPAC nmodule is a production control devel opnent. This
keeps track of stiffener lengths, part weights, centers of
gravity, tenplates and burning information by assenbly.

NESTI NG
Automatic center punching and hole commands |4t {he system

decide on the best sequence for these operations g, bur ni ng t apes.

Tabs are programmed into burning tapes With {ahs on hol es
generated automatically according to the hole size.

Tape wel d feature allows the nester to shift a contour on a
part to allow for the gap necessary for Tape Wl ding
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center

The University of Michigan
Transportation Research Institute
Marine Systems Division

2901 Baxter Road

Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu




